The surface resistance of niobium nitride {NbN) thin films has been measured at 7. 78 and 10.14 
II. Sample Preparation
The NbN thin films were dc-magnetron sputtered at an approximate rate of 1700 A/rain onto flat sapphire substrates to a thickness of about 1 micron. Throughout the deposition, the nitrogen partial pressure was maintained at 0.57 Pa and the argon at 1.56 Pa. The deposition was initiated with the substrates at room temperature and no attempt was made to control the substrate temperature during the deposition.
The epi-finished sapphire substrates were purchased from 
III. Microwave Measurements
The two cylindrical X-band cavities used for the Q measure- 
where G is a geometrical factor (780 and 619 ohms, respectively, for the present geometries) and Qo is the baseline quality factor for the Pb(Cu) surface only.
The surface resistance at 7. 
Qo where f (0.072 and 0.206, respectively) is the fraction of the total cavity loss associated with the thin-film end-cap.
IV. Experimental Results and Discussion
The results at 7.78 GHz for samples 1 and 2 are plotted in it is strongly suspected that inadequate heat contact with the helium bath resulted in the observed thermal heating effects.
To obviate this latter difficulty, the IO.14-GHz cavity was constructed so that it would accept sample 3 as the end-cap.
This configuration results in a sample that is in direct contact with the helium bath. Figure 2 contains a plot of the results for NbN sample 3, along with the data for the Pb(Cu) at 10.14 GHz. Both sets of data clearly exhibit a strong temperature dependence; however, the expected (BCS) precipitous drop in surface resistance is absent.
The data for sample 3 was fit by linear regression to a linearized form of the BCS surface resistance for T <0.ST c
given by:
where R o is a residual surface resistance, eg is the normalized zero temperature energy gap parameter, and T c is the critical transition temperature. 
V. Conclusions
In Fig. 1 
